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Abstract. Sulfur in gasoline reduces the effectiveness of catalytic converters in vehicles, thus increasing tailpipe 
emissions that adversely affect human health and the environment. Mobile sources of air pollution, including 
light-duty vehicles and trucks, contribute 49 percent of total nitrogen oxides inventory, 40 percent of volatile 
organic compounds including hydrocarbons, about one-quarter of particulate matter smaller than 10 microns, 
and nearly 80 percent of carbon monoxide. The Environmental Protection Agency (EPA) is studying whether 
to limit the level of sulfur in gasoline in order to protect vehicle catalytic converters and vehicle on-board 
diagnostic systems, and as away of facilitating lower vehicle emission standards in the future. EPA sent proposed 
regulations imposing limits on sulfur in gasoline to the Office of Management and Budget for approval. Bills 
introduced during the 106th Congress would limit sulfur- in gasoline. Reports indicate that EPA wants a 
nationwide, year-round standard of 40 ppm of sulfur in gasoline or, alternatively at the discretion of each 
gasoline producer, 80 ppm so long as the average over a year is no higher than 30 ppm. Auto manufacturers and 
states support setting that standard, while petroleum refineries seek less stringent and more localized limits. 
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Summary 



President Clinton announced the proposal of so-called "Tier 2" emission standards 
for cars and light trucks under the Clean Air Act on May 1, 1999. If fully implemented 
in 2009, the standards would reduce nitrogen oxide emissions 77-95% below current 
Tier 1 standards. Included in the proposal were requirements that the average 
concentration of sulfur in gasoline be lowered more than 90%, to 30 parts per million, 
by 2004. Sulfur in gasoline reduces the effectiveness of catalytic converters and on- 
board diagnostic equipment in vehicles, thus increasing tailpipe emissions that adversely 
affect human health and the environment. 

Auto manufacturers and most states support setting strict national limits on sulfur, 
while petroleum refiners seek less stringent and more localized limits. Bills introduced 
during the 106 th Congress (S. 171 and H.R. 888) would provide statutory limits on sulfur 
similar to those in the proposed regulations. While there is some congressional 
opposition as well as support for the proposed standard, as of early July, no legislation 
had been introduced to scale it back. This report will be updated as developments 
warrant. 



Background 

The performance of catalysts in vehicle emission control systems is adversely affected 
by the presence of sulfur in gasoline. Sulfur, a contaminant that is naturally present in 
crude oil, competes with other pollutants for “space” on the active surface of the catalyst. 
This limits the ability of catalysts to convert pollutants such as nitrogen oxides, carbon 
monoxide, and hydrocarbons to less harmful gases. 

Nitrogen oxides and hydrocarbons contribute to the formation of ground-level ozone 
and fine particles that are considered harmful to people and the environment. Mobile 
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sources of air pollution contribute 49% of the total nitrogen oxides inventory, 40% of 
volatile organic compounds including hydrocarbons, about one-quarter of particulate 
matter smaller than 10 microns, and nearly 80% of carbon monoxide. 

Sulfur in gasoline in the United States averages about 340 parts per million (ppm) 
nationally. The average level varies in different parts of the country, from a low of 30 ppm 
in California to a high of 449 ppm in some other areas of the country. Some gasoline 
contains as much as 1,000 ppm of sulfur. Reducing the sulfur content of gasoline to 30 
ppm, as proposed by the Environmental Protection Agency (EPA) and as required in 
California, 1 would improve the effectiveness of vehicle catalytic converters enough to cut 
nitrogen oxide emissions in half in new vehicles, and reduce hydrocarbon emissions by 
significant amounts as well. The cost of meeting this standard is estimated by refiners at 
5-6 cents per gallon of gasoline, and by EPA at less than 2 cents per gallon. 2 A February 
1999 study for the American Petroleum Institute estimated a cost of about 2 Vi cents per 
gallon to meet a less stringent standard of 40 ppm for a section of the country (east of the 
Rockies), rather than nationwide as proposed by EPA. 3 

EPA's Proposed Standards 

Building on a 20-year history of progressively more stringent emission standards, the 
Clean Air Act Amendments of 1990 (in 42 U.S.C. §7521) required EPA to implement 
tighter emission standards for autos and light trucks in 1994-1996 (Tier 1 standards). 
Section 202(1) of the Act required that after implementing the standards, EPA was to study 
the need for further (Tier 2) reductions in emissions, the availability of technology to 
achieve such reductions, and the cost-effectiveness of such technology. The Agency was 
required to submit a report to Congress by June 1, 1997, containing the results of the 
study, and, if stricter standards were needed, to make that determination by December 31, 
1999. On August 4, 1998, EPA submitted its report to Congress. 4 In it, the Agency 
concluded that further reductions in emissions are needed, that technology exists to make 
those reductions, and that the technologies can be applied cost-effectively. 

EPA states “the presence of sulfur in gasoline has an impact on the performance of 
catalysts and thus on tailpipe emissions” 5 and the sensitivity of catalyst efficiency to sulfur 



lr The federal Clean Air Act authorizes California to adopt standards to achieve emission reductions 
from vehicular sources in California, provided that they are at least as stringent as the federal 
standards. The regulation limiting sulfur in gasoline sold in California, issued by the California 
Air Resources Board (CARB), took effect March 1, 1996. The regulation can be downloaded from 
[http://www.arb.ca.gov/cbg/ regsl298.pdf] and a description of the sulfur limits in gasoline can 
be downloaded from [http://www.arb.ca.gov/cbg/pub/cbgbkgr6.htm]. 

2 Lundberg Letter, Vol. XXV, No. 10, May 27, 1998, p. 1. EPA's estimate can be found at 64 
Federal Register 26004, May 13, 1999. For additional detail, EPA's Regulatory Impact Analysis 
can be found on-line at [http://www.epa.gov/oms/tr2home.htm]. 

3 MathPro Inc., Bethesda, Md., Costs of Meeting 40 ppm Sulfur Content Standard for Gasoline 
in PADDS 1-3, Via Mobil and CD Tech Desulfurization Processes, February 26, 1999, p. 2. 

4 The study can be downloaded from [http://www.epa.gOv/oms/tr2study.htm#Documents]. 

5 U.S. EPA, Office of Air and Radiation, Tier 2 Report to Congress, July 31, 1998, Report 
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